The relationship between perfusion medium flow rate and steroid secretion in the isolated perfused rat adrenal gland in situ.
Using the in-situ, isolated, perfused rat adrenal preparation, we have investigated the effects of changes in the rate of perfusate flow through the gland, brought about both mechanically and by the use of vasoactive agents, in the absence of known adrenocortical stimulants. Adenosine caused a significant increase in the rate of perfusate flow through the adrenal, with a concomitant rise in corticosterone, but not aldosterone, secretion. Adrenaline, on the other hand, caused a decrease in the rate of perfusate flow through the gland, accompanied by a decrease in the rate of steroid secretion. Furthermore, increases in the rate of delivery of perfusate to the gland, brought about by increasing the peristaltic pump rate, caused a large increase in corticosterone secretion, although aldosterone was unaffected. Neither adenosine nor a mechanically increased rate of perfusate delivery increased steroid secretion by collagenase-dispersed rat adrenocortical cells superfused on a Sephadex column. These results suggest the existence of hitherto unsuspected intraglandular mechanisms for the control of steroid secretion.